A comparative study of the affinities of some tricyclic antidepressants for the muscarinic cholinergic receptor in human and guinea-pig bladder, ileum and brain in relation to differential drug potency.
Following a report that nortriptyline was found useful in the control of enuresis in adults, presumably as an anticholinergic, its likely mechanism of action and apparent bladder specificity have now been investigated in vitro. The ratios of anticholinergic potencies (reciprocal of dissociation contents, Ki) for four different tricyclic antidepressants, derived from competitive binding assays with (-)[3H]QNB in tissue homogenates, in the order (human) detrusor muscle/ileal longitudinal muscle/caudate, are as follows: Nortriptyline, 5/4/7; desipramine, 2/1/5/; clomipramine, 4/3/27; amitriptyline, 25/14/56. The apparent selective effect of nortriptyline on the bladder cannot be ascribed to its higher affinity to bladder receptors. Still, this drug is the least discriminatory of the four. Hence, at a given concentration, it is expected to affect tissue embodying a low density receptor pool sooner than tissue having a large receptor reserve. The ratios of the densities of (-)[3H]QNB binding sites in the order detrusor muscle/ileal muscle/cortex is 1/3/5, supporting the present contention. In the guinea-pig, the ratios of the anticholinergic potency in the order bladder/proximal ileum/distal ileum/cortex are as follows: Nortriptyline, 25/5/6/33; desipramine, 8/2/2/14; amitriptyline, 100/14/20/100; clomipramine, 17/3/5/33. Also, the ratios of the densities of binding sites are 1/6/5/2. Hence, data derived from assays in the guinea-pig are not representative of those derived from human tissue.